High density lipoproteins (HDL) were isolated from the plasma of adult male African green monkeys fed control or atherogenic diets and were then subfractionated in a density gradient by centrifugation at 50,000 rpm, 20° C for 18 hours in the Beckman VTi50 vertical rotor. Material from the gradient was pooled into six subfractions for further analysis. With increasing density across the gradient, the subfractions had progressively decreasing flotation rates, molecular weights, apo A-l/apo A-ll mass ratios, lipid percentages of mass, and average sizes. Apoprotein content per particle was reasonably constant compared to lipid content. The physical and chemical properties of the HDL subfractions suggested that the gradient separated three subclasses of HDL equivalent to HDL 2b , HDL 2a , and HDL 3 of human beings. When values among animals were compared, the atherogenic diet shifted the relationship between total plasma cholesterol concentration and total HDL concentration from a positive to a negative correlation. The subfractions most affected were those of d<1.10 g/ml (HDL 2b ), while the 1.10<d<1.13 g/ml (HDL 2a ) subfractions were affected to a lesser degree; the more responsive the animal to dietary cholesterol, the lower was the mass concentrations of these subfractions. This pattern suggested that diet-induced changes in HDL 2 subfraction particle concentrations may be related to the development of atherosclerosis in African green monkeys; parallel changes in particle composition were not identified. (Arteriosclerosis 4:636-646, November/December 1984) A bnormal plasma high density lipoproteins (HDL) levels have often been implicated as risk factors in coronary heart disease (CHD), which suggests that the lower the plasma HDL cholesterol concentration, the higher the risk.
in predicting CHD risk. 4 To determine if this situation in human beings could be modeled in nonhuman primates, we examined the changes that occur in the plasma HDL of African green monkeys fed atherogenic diets. We previously found for this species that the animals most responsive to dietary cholesterol are those with the lowest plasma HDL concentrations, and that those modestly responsive have the highest concentrations. 56 The present study was carried out to identify the HDL subclasses of African green monkeys and to determine if the HDL response was uniform across all HDL subclasses or was selective among subclasses. We developed a density gradient procedure that used a vertical rotor so that the HDL could be preparatively subfractionated with a minimum of ultracentrifugation. Preparative isolation permited characterization as well as quantitation of the particles in HDL subfractions. We were able to describe the heterogeneity that occurred in groups of African green monkeys fed control or atherogenic diets, and identified subfractions characteristic of HDL 2b and HDL 2a that were diet-responsive; HDL3 was less responsive to diet.
Methods
In this study, 28 adult, male African green monkeys (Cercopithecus aethiops) were used. Twelve animals were fed control diets and 16 were fed atherogenic diets (the 75-5 diets in reference 5 that contained 40% of kcal as saturated fat and either 0.03 or 0.74 mg of cholesterol per kcal, respectively) for 40 months. All animals were fasted overnight before blood was drawn. Blood samples for determination of triglyceride and cholesterol concentrations 7 were taken at bimonthly intervals throughout the study; samples for measuring lipoprotein concentrations were taken at random intervals after the animals had been fed their diets for at least 4 months; and the samples for HDL subfractionation were taken near the end of the 40-month experimental period. At the time of bleeding, the animals were anesthetized with ketamine HCI (10 mg/kg), and blood was drawn into tubes containing final concentrations of EDTA (1 mg/ ml) as an anticoagulant, DTNB (0.4 mg/ml) as an inhibitor of lecithin:cholesterol acyl transferase activity, and NaN 3 (0.1 mg/ml) to prevent bacterial contamination.
Plasma was immediately separated from cells in a refrigerated centrifuge, and lipoproteins were isolated and separated by the combined ultracentrifugation-agarose gel filtration procedure previously described. 8 The HDL eluted as a separate peak after low density lipoproteins (LDL); the material of this peak isolated in the density range of 1.063-1.2 g/ ml.
8 - 9 The fractions from the HDL peak off the agarose column were pooled and placed in dialysis tubing. This mixture was concentrated in a 50% sucrose solution. After concentration, the samples were dialyzed against NaCI-KBr solutions of the appropriate densities for further analyses. A diagram of the gradient fractionation procedure is provided in Figure 1 .
Discontinuous density gradients were established by using an underlayering procedure in heat-sealable polyallomer tubes for the Beckman VTi-50 rotor (Beckman Instruments, Spinco Division, Palo Alto, California). Four solutions were prepared with densities of 1.060,1.090,1.120, and 1.150 g/ml by adding dessicated KBr to a 0.9% NaCI solution containing 0.01% EDTA, 0.01% NaN 3 . First, 9 ml of the 1.060 and 1.090 g/ml solutions was successively introduced into the tube. The HDL sample containing 1-5 mg of HDL protein was then introduced as a 3-ml layer at d = 1.115 g/ml, after which 9 ml of d = 1.120 and 1.150 g/ml were successively introduced into each tube. A blank tube with no HDL in the 1.115 g/ ml layer was prepared at the same time. Tubes were then heat-sealed and placed in the VTi-50 rotor. Centrifugation was carried out for 18 hours at 20° C in the Beckman L5-50 ultracentrifuge. The centrifuge was allowed to decelerate and stop without braking. Tubes were removed from the rotor, placed in an ISCO tube draining apparatus, and the sample was forced out of the top of the tube by pumping Fluorinert (3M Company, St. Paul, Minnesota, d = 1.85 g/ ml) into the bottom of the tube at the rate of 0.8 ml/ min. The optical density of the contents was continuously monitored at 280 nm, and 0.9 ml fractions were collected in a fraction collector.
The refractive index was measured on the individual fractions collected from the blank tubes. The density of each was then determined from a regression line that had been established using the starting solutions; the refractive index was measured with an Abbe refractometer and plotted versus density as determined by pycnometry. For further analysis, fractions were systematically pooled so that six HDL subfractions were obtained: d<1.09, 1.09-1.10, 1.10-1.11, 1.11-1.12, 1.12-1.13, and d>1.13 g/ml. The pooled gradient fractions were then dialyzed Starting Density ( g / m l )
1.060
1.090 1.150 9 ml 9 ml 3 ml 9 ml against a 0.01% EDTA solution (pH 7.4) for further analysis.
The percentage compositions of total HDL and of each subtraction were determined using methods described previously. 9 The samples were delipidated in freshly redistilled ethanol-ether according to the method of Scanu and Edelstein, 10 and the apoprotein pellet was resolubilized in 6M urea in 0.01 M Tris (pH8.6) that was made from 10 M urea deionized immediately before use. Samples of this apoprotein solution were then subjected to isoelectric focusing (IEF) performed as described previously, 11 and the gels were scanned densitometrically (without staining) at 280 nm in a Beckman Acta II spectrophotometer. Aliquots of the resolubilized apoproteins were also taken for apo A-l and apo A-ll assay by radial immunodiffusion. 12 The molecular weights of individual HDL subtractions were determined by analytical ultracentrifugation in a Beckman Model E analytical ultracentrifuge, according to the flotation equilibrium method as described earlier. 13 Schlieren optics in the analytical ultracentrifuge were used to measure velocities under solvent and temperature conditions similar to those used by Anderson et al, 14 except that KBr was substituted for NaBr-NaCI. Isolated subfractions from the vertical rotor procedure were further characterized by recentrifugation in the same gradient in the VTi-50 rotor. In addition, subfractions and the starting HDL material were also centrifuged in a discontinuous density gradient in the SW-40 rotor. In the latter system, solutions containing HDL and HDL subfractions were dialyzed against KBr-NaCI solutions of density 1.21 g/ml. Samples of 3 ml were underlaid beneath a 4.0 ml layer of 1.019 g/ml and 5.5 ml of a 1.063 g/ml solution, and centrifuged the samples at 40,000 RPM and 20° C in the SW-40 rotor for 42 hours. The tubes were drained, and the optical density of the effluent was continuously monitored at 280 nm. Refractive indices (on blank tubes) were determined as above.
The size of the HDL subfractions was determined using high performance liquid chromatography with a 60 cm TSK 3000SW column (Kratos Analytical Instruments, Ramsey, New Jersey) run at 1 ml/min using 0.25 M Tris buffer (pH 7.6) in a system similar to that described earlier.
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Results
The atherogenic diet induced a significant extent of hypercholesterolemia (Table 1 ). This was primarily due to an elevation in LDL concentration. The VLDL levels were very low and unchanged by diet in these animals as evidenced by the comparable and low average plasma triglyceride concentrations. Although the average plasma concentrations for HDL mass did not differ between the diet groups, diet did influence HDL concentrations in individual animals ( Figure 2 ). The plasma HDL concentration increased in proportion to the total plasma cholesterol concentration (TPC) in control diet-fed animals (r=0.89, p<0.001), while the plasma HDL concentration decreased in proportion to TPC in the test diet-fed animals (/•= -0.75, p<0.001).
To determine if the diet response pattern of HDL among individuals was due to differences in the response of specific HDL subfractions, a gradient procedure was developed to analyze HDL. This procedure used a discontinuous gradient in the vertical All values are means ± SEM. Cholesterol and triglyceride concentrations were measured monthly throughout the study for each animal.
Low density lipoproteins (LDL) and high density lipoproteins (HDL) were measured twice for each animal in the interval between 4 months and 24 months on the diet. Mass concentrations were determined as the sum of the concentrations of free cholesterol, cholesteryl ester, phospholipid, triglyceride, and protein in the agarose column isolated lipoproteins. 'Significant differences, p < 0.001, atherogenic vs control. The atherogenic vs control diets contained 0.74 vs 0.03 mg of cholesterol/kcal; other constituents in each diet were the same (see reference 5). rotor to subfractionate the HDL isolated from the agarose column. Centrifugation for 18 hours (overnight) was found to be necessary for HDL subfractions to reach equilibrium densities. The data of Figure 3 show gradient profiles for HDL from three animals selected to represent a spectrum of HDL concentrations. The HDL gradient pattern of animals with the lower HDL concentrations was usually a single peak, whereas patterns from animals with higher HDL concentrations had two detectable peaks; all patterns showed an apparent third component at the tube bottom.
To characterize the separation of HDL in the vertical rotor, six subfractions were taken by pooling the material from the gradient based on standard density intervals. Upon recentrifugation in the same gradient, each of the six subfractions reoriented in the tube to the same density region from which it was initially isolated (Figure 4 ). During recentrifugation in a gradient set up in a swinging bucket rotor, each subtraction also reoriented to the same density region (data not shown). When each subtraction was centrifuged in the analytical ultracentrifuge, the flotation rates were found to decrease as isolation densi- were isolated from an initial gradient fractionation of isolated HDL, the elution profile of which is shown at the top of the figure. After concentration to 3 ml by reverse dialysis against Dextran T-500 with subsequent dialysis against a solution of density 1.115 g/ml, each fraction was recentrifuged through the gradient by the same procedure used for the initial HDL fractionation, as described in Figure 1 . Each subfraction and an aliquot of the starting HDL were concentrated to 3 to 10 mg/ml, dialyzed against a 1.2 g/ml KBr solution, and centrifuged at 48,000 rpm at 25° C by using a double-sector cell. The Schlieren bar angle was 25, and the photographs shown here were taken at 96 minutes.
ties increased ( Figure 5 ). When each subfraction was subjected to high performance gel filtration chromatography, the increasing density of isolation was proportionate to decreasing size (Table 2 ) as indicated by an increasing relative elution time.
The percentage compositions of gradient subfractions were then determined, as were the molecular weights and flotation velocities (see Table 3 ). As the density of the subfractions increased, the molecular weights and flotation velocities decreased, the percentage of protein increased, and each of the lipid constituents decreased in percentage. Small standard deviations were found for these measurements even though the samples analyzed represented the range of HDL concentrations from both diet groups, suggesting that neither individual animal response nor diet group altered subfraction composition. Apoprotein patterns for each of the subfractions were determined using IEF ( Figure 6 ). Apo A-l (four isoforms) and apo A-ll were the major proteins present in all of the subfractions. When the IEF gels were densitometrically scanned at 280 nm, the apo A-l/ apo A-ll area ratio decreased as the isolation density increased, except for the most dense subfraction (Table 4) . When the amounts of apo A-l and apo A-ll mass were measured in each subfraction by radial immunodiffusion, the mass ratio decreased from 4.2 in the d<1.09 g/ml subfraction to 2.3 in the 1.12< d<1.13 g/ml subfraction. This ratio was higher (3.4) in the d>1.13 g/ml subfraction. When the data in Tables 3 and 4 were used to calculate the withinparticle compositions of Table 5 , the number of lipid molecules per HDL particle were decreased in proportion to density. In contrast, when extrapolated to the nearest integer values, the data predicted that there would be three apo A-l and apo A-ll molecules on each HDL particle regardless of density, except for the d<1.09 g/ml particles which would appear to accommodate four apo A-l molecules per three apo A-ll molecules.
The gradient procedure was used to fractionate the HDL of each animal in the study, and protein concentrations were determined for each subfraction. Mass concentrations based on the protein percentage for each subfraction were calculated. The data in Table 6 indicate that the animals fed the atherogenic diet had significantly lower average concentrations in the subfractions between densities 1.10 and 1.13 g/ml. Although both of the HDL subfractions of d< 1.10 g/ml had higher average values in these animals, the differences were not statistically significant. The pattern of HDL subfraction mass concentration relative to the diet responsiveness, as measured by TPC, was examined. For both the d<1.09 and the 1.09<d<1.10 g/ml subfractions, a pattern similar to that in Figure 7 A was found. There- Each value (mean ± SD) represents the elution time of the HDL subfraction divided by the elution time of the 1.09<d< 1.10 subfraction. Elution times ranged from 15 to 19 minutes on a 60 cm TSK 3000 SW column, run at 1 ml/min with 0.25M Tris-phosphate, pH 7.6. fore, the data for these two subtractions were summed and plotted together in Figure 7 A. The mass concentration increased in proportion to the plasma cholesterol concentration in animals fed the control diet (r=0.61, p<0.05); however, this ratio decreased in proportion to the increased plasma cholesterol concentration in the animals fed the atherogenic diet (/= -0.78, p<0.001). This pattern was the same as that seen for total HDL concentrations ( Figure 2) . In contrast, the data for each of the three subtractions between the densities of 1.10 and 1.13 g/ml showed a different relationship to TPC similar to the pattern illustrated in Figure 7 B. The concentrations for these fractions in the animals fed the control diet were uniformly higher and were not proportional to serum cholesterol concentrations, whereas in the test animals the concentrations had a proportional decrease relative to the total plasma cholesterol concentration (/•= -0.60, p<0.02). The mass concentration in the d>1.13 g/ml subtraction was similar for both diet groups and was not proportional to TPC in either group (Figure 7 C) . . Gelscan patterns of apoproteins separated by isoelectric focusing from two gradient isolated HDL subtractions. Gels were fixed in 20% TCA for 2 to 3 days and were scanned from left to right at a rate of 1.5 cm/minute. The top panel is from a 1.09<d<1.10 g/ml subtraction, the bottom panel is from a 1.12<d<1.13 g/ml subtraction from the same animal. The region of apo A-ll is indicated at the top; the region of the four isoforms of apo A-l is also indicated. The area percentages for apo A-ll and apo A-l are shown under their respective peaks. The peak immediately to the left of apo A-ll is the apo C-lll. The small peaks to the right of apo A-l are in the position of apo E and the serum amyloid apoproteins. For abbreviations, see Table 3 . The molecular weights used to calculate these values were: CE -660; TG -900; FC -387; PL -775; A-l -27,800; A-ll -9,900. The latter two values were obtained from reference 11.
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The mass concentrations of subtractions were also plotted against the total HDL mass concentration. For the combined d<1.10 g/ml subtractions from both diet groups, a strong positive relationship was found (Figure 8 A) . The regression lines were not parallel, however, and the subtraction concentration was higher at lower total HDL concentrations in the atherogenic vs the control diet group. This difference was small, but statistically significant (p<0.05), based on a comparison of the regression lines. For the 1.10<d<1.13 g/ml subtractions in the control diet group (Figure 8 B) , the concentration was generally higher at equivalent total HDL concentrations than for animals fed the atherogenic diet and there was no apparent correlation to the total HDL concentration. In the atherogenic diet group, a strong positive relationship was found between the concentrations of this subtraction compared to total HDL. For the d> 1.13 g/ml subtraction (Figure 8 C) , the control and atherogenic diet values appeared to be equivalent at equivalent total HDL concentrations; in atherogenic diet animals a statistically significant positive correlation was found (r=0.66, px0.01). In general, the trend of the data in Figure 8 was for the atherogenic diet to increase the variability among animals in total HDL concentration while, at the same time, the concentration for each subtraction was positively correlated to the increasing total HDL concentration.
Discussion
We have developed a method using a vertical rotor for subfractionating HDL that has allowed us to study the response of individual HDL subtractions to an atherogenic diet. This method was developed to Mass concentration was determined based on the percentage of protein in each subtraction (see Table  3 ).
'Statistical analysis by Students f test; NS = not significant at p < 0.05. decrease the centrifugation time required for subfractionation and to maximize the separation among HDL particles, since the gradient is typically shallow in this rotor. Because the vertical rotor has not had wide use for this purpose, we characterized the isolated subfractions to establish that the procedure was reproducible and that the subfractions represented distinct portions of the HDL spectrum.
Six subfractions were routinely collected from each sample. The density ranges were empirically chosen to separate the lighter density peak (d< 1.10 g/ml) into two subfractions and the heavier density peak (1.10<d<1.13 g/ml) into three subfractions with a remaining d>1.13 g/ml or "bottom" fraction ( Figure 3 ). We were tempted to term the lighter peak, HDL, and the heavier peak, HDLj, with the material in the d> 1.13 g/ml fraction possibly representing a separate subfraction, but the densities at which these peaks were isolated clearly do not fit the classical definition of HDL, and HDLj as d<1.125 and d>1.125 g/ml fractions, respectively. 2 The isolation density, molecular weight, and percentage composition of the d<1.09 and 1.09<d<1.10 g/ml subfractions appear consistent with those of human HDL,, 16 but are more typical of the HDL;,, subfraction of Anderson, et al. 3 These same properties for the 1.10<d<1.11, 1.11<d<1.12, and 1.12<d<1.13 g/ ml subfractions are, in turn, similar to the HDL^ subfraction defined 3 for human HDL by this group. Finally, the d> 1.13 subfraction appears to be most similar to the HDLj subfraction from human beings. 316 Thus, we believe that the vertical rotor gradient procedure we have developed preparatively separates the equivalent of the HDL^,, HDLj, and HDLj from plasma of African green monkeys. In this context it is interesting to note that Fless et al, 17 have recently identified subfractions of HDL similar to HDL^, and HDL^ in two rhesus monkeys.
Several other methods have been described for subfractionating HDL by density gradient procedures, including those using fixed angle rotors, 313 the swinging bucket rotor, 18 and the zonal rotor. 19 *°T hree distinct HDL subfractions were isolated in one of the zonal rotor procedures, 20 but most of the other methods did not provide primary evidence for three distinct HDL subfractions, although characterization of multiple subfractions of the isolated material usually were consistent with the interpretation that three separate density subclasses may have been present. 3 ' 13 ' 19 The data in the present study suggest that the vertical rotor procedure separates three distinct density subclasses of HDL during an overnight centrifugation. There are probably several reasons for this outcome including the facts that: 1) African green monkeys fed high fat diets have relatively high HDL concentrations, 2) the vertical rotor gradient is a shallow gradient permitting good distinction between subfractions of similar, but not identical, density. It was interesting to note that the density cuts that we empirically selected based on the gradient profiles were, in fact, essentially the same as those selected with other procedures for HDL^, HDL^, HDLj in human beings. 3 The data of Figure 4 show that, upon recentrifugation, much of the material originally isolated in the six density intervals does tend to re-isolate in the same region of the gradient. However, each appeared to be shifted to a slightly higher density after concentration and recentrifugation, and significant amounts of each subfraction appeared to be in adjacent intervals. The reason for this not certain; however, we presumed that the original fraction may have contained some of this adjacent material and that some diffusion had occurred. We compared the behavior of isolated subfractions upon recentrifugation in the SW-40 rotor. With this technique, the subfractions also appeared to re-isolate primarily in their original density regions and with a similar extent of overlap, indicating that the diffusion effects were not greatly different between the two rotors.
On the other hand, we were unable to achieve a similar degree of resolution among subfractions from whole HDL in the SW-40 rotor compared to the vertical rotor, presumably because of the more shallow gradient of the latter rotor. Gradient gel electrophoresis in 4% to 30% polyacrylamide gels 3 was also performed to further evaluate the six density subfractions. These data were similar to those of the HPLC (Table 2) in showing real size differences among each of the six density interval fractions, while again some overlap among adjacent subfractions was indicated. All these physical procedures have indicated to us that any one density interval that we have isolated is not an entirely separate and distinct (or pure) subpopulation of HDL particles. However, the data clearly indicate that we have resolved HDL particles into density subfractions with real chemical, physical, and metabolic differences. These data re-emphasize the paradox that on a size or density scale, adjacent HDL particles are similar and yet distinct.
When total plasma cholesterol concentration as a measure of individual animal responsiveness to diet was compared to the concentration of individual subfractions, distinct diet effects were found for the d<1.10 g/ml (HDLJ and the 1.10<d<1.13 g/ml (HDLjJ subclasses. The strong positive correlation of the concentration of the d<1.10 g/ml material to total plasma cholesterol concentration in the control diet groups (Figure 7 A) was similar to the data seen for total HDL (Figure 2 ). Since none of the other subfractions were positively correlated to TPC, the reason for the correlation of total HDL mass to TPC would appear to be due to the d<1.10 g/ml or HDLa, subfraction. In comparing this pattern to those seen in other experimental primates and human beings, these data suggest that this type of correlation will not be seen unless there is a significant contribution of the d<1.10 g/ml components, i.e., HDL^, to the total HDL concentration.
The fact that HDL concentration decreased as TPC increased in African green monkeys fed the atherogenic diet has been reported by us previously. 5 6 The data in the present paper demonstrate that this decrease is due to a decrease in both of the HDL, subclasses (Figure 7) , while the HDLj did not appear to change in proportion to TPC. The decrease in mass across the range of TPC was greater for the d<1.10 g/ml subfraction than for the 1.10<d<1.13 g/ml subfractions (Figure 7 ), but the atherogenic diet animals as a group had lower mass concentrations of the latter subfractions (Table 6 ). Both the d<1.09 and 1.09<d<1.10 g/ml subfractions showed the same trends as in Figure 7 A (increase relative to TPC in control diet group, decrease relative to TPC in atherogenic diet group, and no difference between diets in average subtraction concentration). Each of the 1.10<d<1.11, 1.11 <d<1.12, and 1.12<d<1.13 g/ml subfractions showed the trends of Figure 7 B (decrease relative to TPC in atherogenic diet group, no such decrease in control diet group, generally lower average plasma concentrations in atherogenic diet group). In general, the concentration of the most dense HDL subfractions was not proportional to TPC, which is a response unique among the subfractions. Taken in sum, these data provide metabolic evidence for the existence of at least three separate HDL subfractions. Since both of the d< 1.13 g/ml subclasses decreased in the atherogenic diet-fed animals, both may be important in the protection against atherosclerosis offered by HDL. The animals of this study were killed and atherosclerosis evaluations are planned in order to directly evaluate this possibility.
The data of Figure 8 were plotted to determine if there are any clues in the data for the metabolic relationships among HDL subfractions. The pattern of increase in subtraction concentration relative to total HDL concentration seen for each subtraction in the atherogenic diet-fed animals suggests that the concentrations of all subfractions were higher when total HDL was higher as a result of an elevated dietary cholesterol level. Dietary cholesterol did result in consistently lower HDL, a concentrations (see Figure 8 B) and therefore a relatively higher HDl^J HDL, a ratio (i.e., a higher proportion of larger particles). This may reflect a conservation of surface constituents, including apoproteins, in those animals generating more HDL in response to diet, since for equivalent total HDL mass concentrations fewer particles are required when HDI-a, particles predominate over HDL^ particles.
The data on within-particle compositions show that there was a trend toward a decrease in the number of lipid molecules per particle as size decreased, while the average apoprotein content remained similar for all particles (Table 5) . At first glance, this outcome is apparently inconsistent with the data of Table 4, but the integer values for apo A-l and apo A-ll in Table 5 average three in most cases. We assume there are subpopulations of particles with less than three apo A-l molecules in the more dense subfractions. Cheung and Albers 18 have reported the presence in human plasma of particles with only apo A-l. Based on our data, it is conceivable that there are some particles with only apo A-l in each density interval, with relatively more in the lighter density intervals. This density distribution of putative particles with apo A-l only would be consistent with the findings of Cheung and Albers. 18 We presume that at least part of the reason for the higher apo A-l/apo A-ll ratio in the d>1.13 g/ml fraction may be due to the presence of some apo A-l that dissociates from the particle during ultracentrifugation. 21 The data of Table 5 suggest that the apo A-l and apo A-ll of HDL tolerate a variable degree of 'lipidation'. This finding is consistent with the suggestion that small HDL can become large HDL. 22 The data raise the question 6f what properties are involved in particle formation, but the answers are not yet apparent. The present study suggests that individual particle concentrations can be altered by perturbation of cholesterol transport by dietary cholesterol while particle compositions remain similar and unaffected by an atherogenic diet.
